Serological responses to an avian influenza A/H7N9 vaccine mixed at the point-of-use with MF59 adjuvant: a randomized clinical trial.
Human infections with avian influenza A/H7N9 have resulted in high morbidity and mortality in China. To compare safety and immunogenicity of different doses of influenza A/Shanghai/2/13 (H7N9) vaccine mixed with or without the MF59 adjuvant. Multicenter, randomized, double-blind, phase 2 trial at 4 US sites enrolled 700 adults aged 19 to 64 years beginning in September 2013; 6-month follow-up was completed in May 2014. The H7N9 inactivated virus vaccine was administered intramuscularly on days 0 and 21 at nominal doses of 3.75, 7.5, 15, or 45 µg of hemagglutinin (actual doses approximately 50% higher) with or without the MF59 adjuvant. A total 99, 100, or 101 participants were randomized to each group (7 groups; N = 700). Proportions achieving day 42 antibody titer of 40 or greater or seroconversion (a minimum 4-fold increase to titer ≥40) with the hemagglutination inhibition assay; vaccine-related serious adverse events through month 13; and solicited postvaccination symptoms through day 7. Hemagglutination inhibition antibodies were minimal after participants received an unadjuvanted vaccine. After receiving 2 doses of H7N9 vaccine at a dosage of 3.75 µg plus the MF59 adjuvant, day 42 seroconversion occurred in 58 participants (59%; 95% CI, 48%-68%). The peak seroconversion occurred at day 29 in 62 participants (62%; 95% CI, 52%-72%). The day 42 geometric mean titer was 33.0 (95% CI, 24.7-44.1). Higher antigen doses were not associated with increased response. For the neutralizing antibody assays, after receiving 3.75 µg of H7N9 vaccine plus the MF59 adjuvant, day 42 seroconversion occurred in 81 participants (82%; 95% CI, 73%-89%). The day 42 geometric mean titer was 81.4 (95% CI, 66.6-99.5). There was no statistically significant difference in day 42 hemagglutination inhibition seroconversion after mixing adjuvant with either the first or both 15 µg doses (n = 34 [35%; 95% CI, 25%-45%] vs n = 47 [47%; 95% CI, 37%-58%], respectively; P = .10). Recent receipt of seasonal influenza vaccination and older age were associated with attenuated response. No vaccine-related serious adverse events occurred. Solicited postvaccination symptoms were generally mild with more local symptoms seen in participants who received the adjuvant. Point-of-use mixing and administration of 2 doses of H7N9 vaccine at the lowest tested antigen dose with MF59 adjuvant produced seroconversion in 59% of participants. Although these findings indicate potential value in this approach, the study is limited by the absence of antibody data beyond 42 days and the absence of clinical outcomes. clinicaltrials.gov Identifier: NCT01938742.